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(54) HYBRID ELECTRIC POWER SOURCE DEVICE 

(57)Abstract: 

PURPOSE: To provide a hybrid electric power source 
device in which a secondary battery can be charged by 
operating a fuel cell even if a motor is in a driving inhibited 
state. 

CONSTITUTION: A fuel cell output value computing unit 7c 
computes the output values of a fuel cell system 3 
necessary to fully charge a battery 1, based on the charging 
time inputted from an input apparatus 12 and the battery's 
remaining capacity data from a battery's remaining capacity 
computing apparatus 4. Since the battery 1 is charged 
based on the output values, the battery 1 is in the full 
charged state after the inputted charging time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A rechargeable battery which supplies electric power for motor drives, and a fuel cell which 
outputs electric power for charging this rechargeable battery, A permission means to which a drive 
of said motor is permitted, and a detection means to detect whether this permission means is in an 
authorized state, A hybrid power supply device having a fuel cell output control means which 
continues charge of said rechargeable battery by said fuel cell when this detection means detects 
un-granting a permission of a motor drive. 

[Claim 2]The hybrid power supply device according to claim 1, wherein said permission means is 
provided with said motor, an opening and closing means which opens and closes connection between 
rechargeable batteries, and an electric power switch for a drive which operates this opening and 
closing means. 

[Claim 3]The hybrid power supply device according to claim 1 when it has a rechargeable battery 
remaining capacity detection means to detect charge remaining capacity of said rechargeable 
battery, and said rechargeable battery charge remaining capacity is below a predetermined value, 
wherein said fuel cell control means performs an output for charge from said fuel cell. 
[Claim 4]The hybrid power supply device according to claim 1 when it has a rechargeable battery 
remaining capacity detection means to detect charge remaining capacity of said rechargeable 
battery, and rechargeable battery charge remaining capacity is below a predetermined value, wherein 
said fuel cell output control means performs an output for charge from a fuel cell with a value 
corresponding to said rechargeable battery remaining capacity. 

[Claim 5]A charging time input means which carries out the setting input of the time to charge a 
rechargeable battery with the output of said fuel cell, Have rechargeable battery remaining capacity 
detection which detects charge remaining capacity of said rechargeable battery, and said fuel cell 
control means, Remaining capacity of a rechargeable battery detected by said rechargeable battery 
remaining capacity detection means when un-granting a permission of a drive was detected by said 
detection means, The hybrid power supply device according to claim 1, wherein said rechargeable 
battery calculates an output value which can be charged to a predetermined remaining capacity 
value and controls an output of said fuel cell based on charging time inputted from said charging 
time input means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the hybrid power supply device which is applied to a 

hybrid power supply device, for example, is used for the motor drives of an electromobile. 

[0002] 

[Description of the Prior Art]In recent years, the gasoline engine used as the source of release of 
harmful gas, etc. are not made into a driving source from a viewpoint of earth environment 
protection, but the electromobile which makes vehicles drive with clean electric power attracts 
attention. By the way, the rechargeable battery used for an electromobile has comparatively small 
energy capacity, although an output capacitance is large. Therefore, in the electromobile which uses 
a rechargeable battery as a power supply, there is a remarkable difference as compared with the 
distance it can run by one charge being around 100 km, and the mileage after [ 1 time of] full of the 
present gasoline-powered vehicle it runs by a gasoline engine being 400-500 km. Then, in order to 
extend the distance of an electromobile which can be run, although an output capacitance is small, 
the hybrid power supply device which combined the fuel cell with large energy capacity and the 
rechargeable battery is developed. Such a hybrid power supply device is used for the bus or the golf 
cart in a tentative way. 

[0003]Conventionally, what was indicated by JP,H3-276573,A is known as an example which applied 
this hybrid power supply device to the electromobile. At the time of a run, the output of a fuel cell is 
usually used for the electromobile indicated by this gazette, and the battery is being used for it in 
order to back up the output shortage of a fuel cell at the time of load rapid increase of accelerating 
an electromobile suddenly. And at the time of a light load, the surplus electric power of a fuel cell is 
used for charge of a battery. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the hybrid power supply device indicated by 
said gazette, when battery residual quantity became less than 50%, since output voltage was 
insufficient, there was a possibility that a motor might not drive at the time of restart. When you are 
going to make it drive a motor only with the output of a fuel cell, the output of a fuel cell needs the 
output of not less than 10 kW. However, in order to obtain the output of not less than 10 kW, when 
the fuel cell became huge and the practical use side was taken into consideration, it was difficult 
[ it ] to attach to an electromobile. When it was going to charge the battery of the electromobile, the 
electromobile was driven to the stand etc. which have a battery charging equipment, for example, 
and kana **** did not become but was conventionally troublesome for the driver. Therefore, it is 
very convenient if it can make it possible to charge a battery during parking of an electromobile at 
arbitrary places. Then, the purpose of this invention is to provide the hybrid power supply device 
which can charge a battery using the time which a motor is stopping. 
[0005] 
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[Means for Solving the Problem]A rechargeable battery which supplies electric power for motor 
drives in the invention according to claim 1, A fuel cell which outputs electric power for charging 
this rechargeable battery, and a permission means to which said motor drive is permitted, It has a 
detection means to detect whether this permission means is in an authorized state, and a fuel cell 
output control means which continues charge of said rechargeable battery by said fuel cell when 
this detection means detects un-granting a permission of a motor drive, and said purpose is 
attained. In the invention according to claim 2, said permission means is provided with said motor, an 
opening and closing means which opens and closes connection between rechargeable batteries, and 
an electric power switch for a drive which operates this opening and closing means, and attains said 
purpose. 

[0006]In the invention according to claim 3, it has a rechargeable battery remaining capacity 
detection means to detect charge remaining capacity of said rechargeable battery, and when said 
rechargeable battery charge remaining capacity is below a predetermined value, said fuel cell control 
means is performing an output for charge from said fuel cell, and attains said purpose. In the 
invention according to claim 4, it has a rechargeable battery remaining capacity detection means to 
detect charge remaining capacity of said rechargeable battery, and said fuel cell output control 
means is performing an output for charge from a fuel cell with a value corresponding to said 
rechargeable battery remaining capacity, when rechargeable battery charge remaining capacity is 
below a predetermined value, and it attains said purpose. 

[0007]A charging time input means which carries out the setting input of the time to charge a 
rechargeable battery with the output of said fuel cell in the invention according to claim 5, Have 
rechargeable battery remaining capacity detection which detects charge remaining capacity of said 
rechargeable battery, and said fuel cell control means, Remaining capacity of a rechargeable battery 
detected by said rechargeable battery remaining capacity detection means when un-granting a 
permission of a drive was detected by said detection means, Said purpose is attained because said 
rechargeable battery calculates an output value which can be charged to a predetermined remaining 
capacity value and controls an output of said fuel cell based on charging time inputted from said 
charging time input means. 
[0008] 

[Function]In the hybrid power supply device according to claim 1, a rechargeable battery drives a 
motor and a fuel cell charges a rechargeable battery. A permission means determines the propriety 
of a drive of a motor. A detection means detects the propriety of the motor drive of a permission 
means. And a fuel cell output control means is controlled to charge a rechargeable battery with the 
output of a fuel cell, when a detection means detects un-granting a permission of a motor drive. In 
the hybrid power supply device according to claim 2, a permission means is provided with said 
motor, the opening and closing means which opens and closes connection between rechargeable 
batteries, and the electric power switch for a drive which operates this opening and closing means, 
and the propriety of permission of a motor drive is determined by operation of the electric power 
switch for a drive. In the hybrid power supply device according to claim 3, a rechargeable battery 
remaining capacity detection means detects the charge remaining capacity of a rechargeable 
battery. A fuel cell output control means performs the output for charge from a fuel cell, when the 
rechargeable battery remaining capacity which the rechargeable battery remaining capacity 
detection means detected becomes below a predetermined value. 

[0009]In the hybrid power supply device according to claim 4, a rechargeable battery remaining 
capacity detection means detects the charge remaining capacity of a rechargeable battery. A fuel 
cell output control means performs the output for charge from a fuel cell with the value 
corresponding to rechargeable battery remaining capacity, when the rechargeable battery remaining 
capacity which the rechargeable battery remaining capacity detection means detected becomes 
below a predetermined value. In the hybrid power supply device according to claim 5, time to charge 
a rechargeable battery is inputted from a charging time input means. A rechargeable battery 
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remaining capacity detection means detects rechargeable battery remaining capacity. And when a 
detection means detects un-granting a permission of a drive of a motor, a fuel cell output control 
means, Based on the rechargeable battery remaining capacity value which the rechargeable battery 
remaining capacity detection means detected, and the charging time inputted from the charging time 
input means, the output value of the fuel cell taken for a rechargeable battery to be charged by the 
predetermined remaining capacity value (for example, full charge) is calculated. 
[0010] 

[Example]Hereafter, working example in the hybrid power supply device of this invention is described 
in detail with reference to drawing 1 thru/or drawing 4 . Drawing 1 is a system configuration figure at 
the time of applying the hybrid power supply device H of working example of this invention to an 
electromobile. This hybrid power supply device H is provided with the battery 1 as a "rechargeable 
battery" for supplying the electric power for driving the motor M of an electromobile. As this battery 
1, various rechargeable batteries, such as a lead acid battery, a nickel-cadmium battery, a sodium 
sulfur battery, a lithium secondary battery, a hydrogen secondary battery, and a redox type cell, are 
used, for example. This battery 1 is 240, for example by connecting two or more sets of 
rechargeable batteries to series parallel in series. [V] It is constituted so that it may become 
voltage. With the battery 1 of this example, it is 12. [V] The battery cell is connected to 20-piece 
series. 

[001 1]It is connected to the inverter 2 which changes a direct current into exchange, and the 
battery 1 is connected to the fuel cell system 3 containing a carburetion part, a reforming section 
(not shown), etc. As this fuel cell system 3, various fuel cell systems, such as a phosphoric acid 
type, a melting carbonate type, a solid oxide type, and a solid polyelectrolyte membrane type, are 
used, for example. The battery 1 is connected to the battery remaining capacity arithmetic unit 
(State Of Charge) 4. The battery remaining capacity arithmetic unit 4 functions as a "rechargeable 
battery remaining capacity detection means" to detect the charge remaining capacity of the battery 

I. That is, the battery remaining capacity arithmetic unit 4 calculates the electric power used from 
the battery 1 by the inverter 2 based on the time jitter of the terminal voltage of the battery 1, and 
current, and calculates the amount of used power. The output-value setpoint signal Q4 which shows 
the output value of the fuel cell system 3 to the battery remaining capacity arithmetic unit 4 is 
supplied from the fuel cell control unit 6, and the charging capacity of the battery 1 calculates based 
on this output-value setpoint signal Q4. The charge remaining capacity of the battery 1 can be 
calculated with sufficient accuracy from this calculated charging capacity and the above-mentioned 
amount of used power. 

[0012]The battery remaining capacity arithmetic unit 4 detects the terminal voltage of the battery 1 
in the case of being in a prescribed position about the charge remaining capacity of the battery 1, 
and it may be made to ask for it from this battery voltage. The battery remaining capacity arithmetic 
unit 4 measures the remaining capacity of an electrolysis solution, and it may be made to calculate 
the charge remaining capacity of the battery 1 by monitoring specific gravity change of a battery 
electrolysis solution with an optical detector. It may be made for the battery remaining capacity 
arithmetic unit 4 to calculate the charge remaining capacity of the battery 1 by measuring the 
discharging amount of the battery 1. It may be made for the battery remaining capacity arithmetic 
unit 4 to calculate the charge remaining capacity of the battery 1 from the discharge voltage and 
charging time at the time of battery discharge again. 

[0013]The inverter 2 is arranged between the battery 1 and the motor M attached to the vehicles 

I I, and it is connected to the motor controlling device 8. As said motor M, a DC brushless motor is 
used, for example. The motor controlling device 8 carries out drive controlling of the inverter 2 
according to the running command from the accelerator which is not illustrated. The inverter 2 is 
changing the direct current power from the battery 1 into alternating current power, and supplying 
the motor M under control of this motor controlling device 8, and is controlling the run of an 
electromobile. The electric vehicle controller 7 is realized by the microcomputer provided with CPU 
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(central processing unit), ROM (read only memory) in which various programs and data were stored, 
RAM (random access memory) used as working area, etc., for example. The flag field for making the 
1st according to state of battery 1 to 3rd flag one [ the flag ] and turn off is secured to RAM. 
[0014]The electric vehicle controller 7 controls the electromobile whole system, and. According to 
the battery remaining capacity Q1 calculated with the battery remaining capacity arithmetic unit 4, 
system combined efficiency supplies the output-value switching signal Q5 for changing the output 
value of the fuel cell system 3 to the fuel cell control unit 6 in the range which is 30 to 40%. the 
output-value switching signal Q5 outputted from the electric vehicle controller 7 — three kinds, 
Q53, Q55, and Q510, — existing . These output-value switching signals Q53, Q55, and Q510 are 
signals which direct that the fuel cell system 3 drives at the output of 3 kW, 5 kW, and 10 kW to the 
fuel cell control unit 6, respectively. Thus, according to the state of the battery 1, as shown in 
drawing 4 , the electric vehicle controller 7 chooses the range with high system combined efficiency 
(for example, 30 to 40% of range), and directs the output of the fuel cell system 3. Here the output 
of 10 kW (it is about 30% of efficiency in the portion of the numerals C1 of drawing 4 ) of the fuel cell 
system 3, Although some system combined efficiency is low compared with 3 kW (it is about 32% of 
efficiency in the portion of the numerals B1 of drawing 4 ), or 5 kW (it is about 33% of efficiency in 
the portion of the numerals A1 of drawing 4 ), it is upper limit permissible as an efficient range. 
[0015]It may be performed as follows when opting for three kinds of outputs of the fuel cell system 
3. That is, the motor controlling device 8 supplies the required driving power signal Q2 equivalent to 
the electric power of the battery 1 used by driving the motor M via the inverter 2 to the electric 
vehicle controller 7. And the electric vehicle controller 7 functions also as a "rechargeable battery 
remaining capacity detection means" to compute the rate of change of the charge remaining 
capacity of the battery 1, and outputs the output-value switching signal Q5 according to the 
computed rate of change. When computing the rate of change of the charge remaining capacity of 
the battery 1, it may be made to compute the electric vehicle controller 7 from the required driving 
power signal Q2 supplied from the output-value switching signal Q5 and the motor controlling device 
8 which are supplied to the fuel cell control unit 6. 

[0016]The electric vehicle controller 7 is provided with the fuel cell output-value deciding part 7a 
which functions as a "fuel cell output control means", respectively, the fuel cell output-value 
continuous control part 7b, and the fuel cell output-value operation part 7c. Based on the charging 
rate of the battery 1 for which the battery remaining capacity arithmetic unit 4 asked, the fuel cell 
output-value deciding part 7a f The output value (10 3 kW, 5 kW, or kW) of the fuel cell system 3 for 
charging the battery 1 is determined, and it sends out to the fuel cell control unit 6 by making the 
determination output value into the output-value switching signal Q5. The fuel cell output-value 
continuous control part 7b is controlled to continue the state where it charged at the output of 3 
kW, 5 kW, and 10 kW based on the output-value switching signal Q5 till then, when the electric 
power switch 13 for a drive (ignition key) which functions as a part of "permission means" is come 
by off. An ignition key means the on/off switch of a main power supply in this example here. 
[0017]The time when the fuel cell output-value operation part 7c was inputted from the input device 
12 when the ignition key 13 was come by off, Based on the battery remaining capacity Q1 supplied 
from the battery remaining capacity arithmetic unit 4, the output value of the fuel cell system 3 
needed in order to make the battery 1 into a full charge (for example, 90% charge) within said time is 
calculated. 

[0018]On the other hand, the fuel cell system 3 is connected to the methanol tank 5 in which 
methanol was stored. The fuel cell system 3 and the methanol tank 5 are connected to the fuel cell 
control unit 6. The fuel cell control unit 6 so that the output from the fuel cell system 3 may turn 
into an output according to the contents of the output-value switching signal Q5 supplied from the 
electric vehicle controller 7, The methanol input adjust signal Q3 is sent out to the methanol tank 5, 
and the output-value setpoint signal Q4 is sent out to the fuel cell system 3. From the methanol 
tank 5, methanol according to the methanol input adjust signal Q3 is supplied to the fuel cell system 
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3. At the fuel cell system 3, the methanol supplied is reformed and the battery 1 is charged with the 
output according to the charge remaining capacity and the rate of change of the battery 1 by the 
oxygen supply according to the output-value setpoint signal Q4, etc. 

[0019]Next, operation of the hybrid power supply device H constituted in this way is explained. 
(1) The book operation of operation at the time of one of an ignition key (at the time of drive [ of 
the motor M ] possible), When the ignition key 13 is one (by stepping on the accelerator when the 
motor M can be driven) Driver voltage is added to the motor M and the charging capacity (charging 
rate) of the battery 1 is detected in the state where a run of vehicles is attained, and it is an output 
for charge corresponding to the detected charging rate, and is a case where the fuel cell system 3 is 
worked efficiently. In [ as shown in drawing 2 ] the state (state of a motor which can be driven) of 
one of the ignition key 13, From the amount of used power of the battery 1, and the charging 
capacity from the fuel cell system 3, the battery remaining capacity arithmetic unit 4 detects the 
charging capacity (charging rate) of the battery 1, and supplies the fuel cell output-value deciding 
part 7a of the electric vehicle controller 7 (Step 1). The 1st flag (90% or less flag) is set to the flag 
field secured to (Step 2; Y) and RAM which is not illustrated when the detected charging rate was 
90% or less (Step 3), It confirms whether the charging rate of the battery 1 is 70% or less (Step 4), 
and the 2nd flag (70% or less flag) is set to 70% or less of case (Step 5). Subsequently, it confirms 
whether a charging rate is 60% or less (Step 6), and the 3rd flag (60% or less flag) is set to 60% or 
less of case (Step 7). 

[0020]And when each flag is "one, OFF, and OFF", respectively, more charging rates of (Step 8) and 
the battery 1 than 70% are in 90% or less of comparatively high state. For this reason, since it is not 
necessary to charge the battery 1 quickly, the fuel cell output-value deciding part 7a of the electric 
vehicle controller 7 supplies the output-value switching signal Q53 to the fuel cell control unit 6 so 
that it may be set to 3 kW with the highest efficiency of the fuel cell system 3, and the lowest 
output. The output-value setpoint signal Q4 which is equivalent to 3 kW from the fuel cell control 
unit 6 is supplied to the fuel cell system 3 by this, and the battery 1 is charged with the most 
efficient output of 3 kW (it is about 33% of efficiency in the portion of the numerals A1 of drawing 4 ) 
(Step 9). 

[0021] At Step 8, when each flag is not "one, OFF, and OFF", respectively, it is confirmed [ (Step 8; 
N) and ] whether each flag is "one, one, and OFF" (Step 13). More charging rates of the battery 1 
than 60% are in 70% or less of state, and when it is "one, one, and OFF" (step 13;Y), although it is 
not necessary to charge quickly, this is in the state whose battery charging capacity is decreasing 
to some extent. For this reason, although the fuel cell output-value deciding part 7a of the electric 
vehicle controller 7 is a high output somewhat, it supplies the output-value switching signal Q55 to 
the fuel cell control unit 6 so that it may become an output of 5 kW corresponding to the mean 
value of the range whose system combined efficiency is 30 to 40%. By this, the fuel cell system 3 
charges the battery 1 with an output with an output [ corresponding to the mean value of said 
system combined efficiency range ] of 5 kW (it is about 32% of efficiency in the portion of the 
numerals B1 of drawing 4 ) (Step 14). 

[0022]When each flag is not "one, one, and OFF" at Step 13, respectively, it is confirmed [ (Step 13; 
N) and ] whether each flag is "one, one, and one", respectively (Step 15). The charging rate of the 
battery 1 is 60% or less, and since the charging capacity of the battery 1 is becoming less to some 
extent, before being in an overdischarge state, it is necessary to perform a certain amount of 
charge, when it is "one, one, and one" (step 1 5;Y). For this reason, although efficiency is the lowest 
among said system combined efficiency ranges, the fuel cell output-value deciding part 7a chooses 
the output of 10 kW in tolerance level, and the corresponding output-value switching signal Q510 
supplies it to the fuel cell control unit 6 from the electric vehicle controller 7. By this, the fuel cell 
system 3 charges the battery 1 with the output of 10 kW (it is about 30% of efficiency in the portion 
of the agreement C1 of drawing 4 ) used as the low efficiency of the efficient range (Step 16). 
[0023]Since (Step 15; N) and the charging rate are not less than 90% when each flag is not "one, 
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one, and one" in Step 15, respectively, the return of the stop processing of the fuel cell system 3 is 
performed and (Step 12) carried out. And detect battery charging capacity again (Step 1), and since 
a charging rate is not 90% or less in Step 2 (step 2;N), The 1st flag, the 2nd flag, and the 3rd flag are 
cleared one by one (Step 18 - Step 20), and the return of the fuel cell stop processing is performed 
and (Step 21) carried out. If it processes as mentioned above, the fuel cell system 3 can be 
generated in an efficient portion (30 to 33%), and the battery 1 can be charged efficiently. In this 
example of operation, although the output value of the fuel cell system 3 was determined according 
to the "charging rate" of the battery 1, the "rate of change" of the charge remaining capacity of 
the battery 1 may determine an output value like the above-mentioned. 

[0024](2) The book operation of operation at the time of OFF of the ignition key 13 (at the time of 
drive un-granting a permission of the motor M) is operation when the ignition key 13 is turned OFF 
after the operation at the time of one of the above-mentioned ignition key 13. 
** The setting input of the charging time may be carried out to the case where the output of the 
fuel cell system 3 till then is continued automatically, from the input device 12 with ** manual type. 

** Operation of ****** in the case of continuing the output of the fuel cell system 3 automatically 
is a case where (Step 10; Y) is not carried out when the ignition key 13 is turned off at Step 10, and 
the input of charging time is not carried out from the input device 12 into fixed time. 
[0025]As shown in drawing 2 and drawing 3 , when the electric vehicle controller 7 detects OFF (IG 
OFF) of the ignition key 13 to an ignition key, the battery 1 is automatically charged using the time 
at the time (namely, under parking) of drive un-granting a permission of (Step 10; Y) and the motor 
M. Therefore, the battery remaining capacity arithmetic unit 4 detects battery charging capacity 
(Step 1 1), At 90% or less, in (Step 12; Y) and fixed time, when a charging rate does not have a 
setting input of charging time in the input device 12, it returns to (Step 17; N) and Step 8, and it 
checks the flag at the time of turning OFF the ignition key 13. Even if each flag stored in RAM turns 
OFF the ignition key 13, it backs up the state (state of either Step 8, Step. 13 or Step 15) till then. 
[0026]When each flag is "one, OFF, and OFF", respectively, namely, the (step 8; Y), "3-kW charge is 
continued like the above-mentioned (Step 9) One, one, In being OFF", it continues 5-kW charge like 
(Step 13; Y) and the above-mentioned (Step 14), and in being "one, one, and one", it continues 10- 
kW charge like (Step 15; Y) and the above-mentioned (Step 16). And battery remaining capacity is 
detected at Step 11, when a charging rate exceeds 90%, it shifts to (Step 12; N) and Step 18, and 
each flag is cleared one by one (Step 18 - Step 20), and the return of the stop processing of the 
fuel cell system 3 is performed and (Step 21) carried out. 

[0027]** When carrying out the setting input of the charging time from the input device 12 with a 
manual type, this operation is a case where the input of charging time is carried out from the input 
device 12 into fixed time, when the ignition key 13 is turned off at Step 10 (step 10;Y). As shown in 
drawing 2 and drawing 3 , after the ignition key 13 was turned off (step 10;Y), Battery remaining 
capacity is detected (Step 1 1), and when a charging rate is 90% or less, (Step 12; Y) and the electric 
vehicle controller 7 confirm whether the input of charging time is in fixed time from the input device 
12 (Step 17). 

[0028]And when there is an input, (Step 1 7; Y) and the fuel cell output-value operation part 7c of 
the electric vehicle controller 7, The output value of the fuel cell system 3 required to charge the 
remaining capacity value of a battery not less than 90% is calculated from the charging time inputted 
from the input device 12, and the battery remaining capacity which was detected in Step 1 1 and 
supplied from the battery remaining capacity arithmetic unit 4 (Step 22). The output value calculated 
at Step 22 is supplied to the fuel cell control unit 6 as the output-value switching signal Q5, and the 
methanol input adjust signal Q3 and the output-value setpoint signal Q4 are supplied to the 
methanol tank 5 and the fuel cell system 3 from the fuel cell control unit 6, respectively. The fuel 
cell system 3 charges the battery 1 with the output according to directions of the output-value 
switching signal Q5 (Step 23), and the electric vehicle controller 7 completes charge, when battery 
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remaining capacity becomes not less than 90% (Step 24). And the electric vehicle controller 7 clears 
each flag one by one (Step 18 - Step 20), and performs and (Step 21) carries out the return of the 
stop processing of the output of the fuel cell system 3. 

[0029]If it does in this way, the parking duration in the case of shopping, etc. (for example, 4 hours) 
will be inputted by the driver from the input device 12, for example, and if battery remaining capacity 
is 60% at this time, although efficiency is inferior, boost charge of it will be carried out a little at 10 
kW of tolerance level. Since the parking duration [ it has come to office to office ] of a between (for 
example, 8 hours) is inputted, and there is time of enough if battery remaining capacity is 60%, it 
charges at efficient 3 kW. And in the case of the former, since the remaining capacity value of the 
battery 1 is charged to 90% if it returns to an electromobile after 4-hour progress, sufficient 
distance which can be run is securable. 

[0030]In each [ of 4 hours, 6 hours, 8 hours, and 8 hours or more ] case, the charging time in the 
case of a manual type could be made to carry out a setting input, but except such time width may 
be sufficient as it, and it may enable it to set up charging time by 30 minutes or one time basis in 
this example. Although the output value in the case of a manual type was 3 kW, 5 kW, and 10 kW in 
this example, it may enable it to set up the output of the fuel cell system 3 per kW. In the case of a 
manual type, it is possible that the result of an operation of the fuel cell output-value operation part 
7c exceeds the output which is 10 kW depending on input time, thus — since fuel efficiency 
worsens when the result of an operation exceeds 10 kW, an output value is uniformly set as 10 kW - 
- also carrying out — it is good. According to the input from the electric power switch 13 for a drive 
(ignition key), the open/close switch (not shown) which functions as an "opening and closing 
means" between the battery 1 and the inverter 2 is arranged again, and this open/close switch may 
close [ may be and ] it made to be opened. 
[0031] 

[Effect of the Invention]As explained above, when not permitting the drive of a motor according to 
the invention according to claim 1, a rechargeable battery can be charged using drive the time of 
not granting a permission of a motor. According to the invention according to claim 2, permission 
and un-granting a permission of a motor drive are realized by the electric power switch for a drive, 
and an opening and closing means. According to the invention according to claim 3, the drive of a 
motor is not permitted, and when the charge remaining capacity of a rechargeable battery is below a 
predetermined value, it charges automatically from a fuel cell. According to the invention according 
to claim 4, the drive of a motor is not permitted, and when the charge remaining capacity of a 
rechargeable battery is below a predetermined value, charge is performed from a fuel cell with the 
value corresponding to rechargeable battery remaining capacity. According to the invention 
according to claim 5, when not permitting the drive of a motor, battery remaining capacity can be 
made into a full charge after the time which carried out the indicating input from the charging time 
input means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a system configuration figure of the electromobile with which the hybrid power 
supply device in one working example of this invention was applied. 

[Drawing 2] It is a flow chart which shows operation of the charging treatment of the battery of the 
same as the above and a hybrid power supply device. 

[Drawing 3] It is a flow chart of a continuation of the flow chart shown in the same as the above and 
drawing 2 . 

[Drawing 4] It is a figure showing the fuel cell output-system combined efficiency characteristic in 

the fuel cell used for the same as the above and a hybrid power supply device. 

[Description of Notations] 

M Vehicles motor 

1 Battery (rechargeable battery) 

3 Fuel cell system 

4 Battery remaining capacity arithmetic unit (rechargeable battery remaining capacity detection 
means) 

6 Fuel cell control unit 

7 Electric vehicle controller 

7a Fuel cell output-value deciding part (fuel cell output control means) 

7b Fuel cell output-value continuous control part (fuel cell output control means) 

7c Fuel cell output-value operation part (fuel cell output control means) 

8 Motor controlling device 

12 Input device (charging time input means) 

13 Ignition key (electric power switch for a drive) 
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DRAWINGS 



[Drawing 1] 





» 








1 — i; 









s ' 






Q4 



Q3 \*9 J-Ar 




Q5; HttriHDim- 

qc: m^mmam^ 











fflWSzW. 


-«-8 



7a 
7b 



mm 



7c 



12- 



I 



-13 



[Drawing 2] 
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[Document to be Amended]Description 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[Proposed Amendment] 
[Claim(s)] 
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[Claim 1]A rechargeable battery which supplies electric power for motor drives, 
A fuel cell which outputs electric power for charging this rechargeable battery, 
A permission means to which a drive of said motor is permitted, 

A detection means to detect whether this permission means is in an authorized state, 
A hybrid power supply device having a fuel cell output control means which continues charge of said 
rechargeable battery by said fuel cell when this detection means detects un-granting a permission 
of a motor drive. 

[Claim 2]The hybrid power supply device according to claim 1, wherein said permission means is an 
ignition key. 

[Claim 3]An opening and closing means in which said permission means opens and closes 
connection between said motor and a rechargeable battery, 

The hybrid power supply device according to claim 1 provided with an electric power switch for a 
drive which operates this opening and closing means. 

[Claim 4]It has a rechargeable battery remaining capacity detection means to detect charge 
remaining capacity of said rechargeable battery, 

The hybrid power supply device according to claim 1 when said fuel cell output control means is 
[ said rechargeable battery charge remaining capacity ] below a predetermined value, wherein it 
performs an output for charge from said fuel cell. 

[Claim 5]It has a rechargeable battery remaining capacity detection means to detect charge 
remaining capacity of said rechargeable battery, 

The hybrid power supply device according to claim 1 when said fuel cell output control means is 
[ rechargeable battery charge remaining capacity ] below a predetermined value, wherein it performs 
an output for charge from a fuel cell with a value corresponding to said rechargeable battery 
remaining capacity. 

[Claim 6]A charging time input means which carries out the setting input of the time to charge a 
rechargeable battery with the output of said fuel cell, 

It has rechargeable battery remaining capacity detection which detects charge remaining capacity of 
said rechargeable battery, 

Remaining capacity of a rechargeable battery from which said fuel cell output control means was 
detected by said rechargeable battery remaining capacity detection means when un-granting a 
permission of a drive was detected by said detection means, The hybrid power supply device 
according to claim 1, wherein said rechargeable battery calculates an output value which can be 
charged to a predetermined remaining capacity value and controls an output of said fuel cell based 
on charging time inputted from said charging time input means. 
[Amendment 2] 

[Document to be Amended]Description 
[Item(s) to be Amended]0004 
[Method of Amendment]Change 
[Proposed Amendment] 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the hybrid power supply device indicated by 
said gazette, when battery residual quantity became less than 50%, since output voltage was 
insufficient, there was a possibility that a motor might not drive at the time of restart. When you are 
going to make it drive a motor only with the output of a fuel cell, the output of a fuel cell needs the 
output of not less than 10 kW. However, in order to obtain the output of not less than 10 kW, when 
the fuel cell became huge and the practical use side was taken into consideration, it was difficult 
[ it ] to attach to an electromobile. When it was going to charge the battery of the electromobile, the 
electromobile was driven to the stand etc. which have a battery charging equipment, for example, 
and kana **** did not become but was conventionally troublesome for the driver. Therefore, it is 
very convenient if it can make it possible to charge a battery during parking of an electromobile at 



http://ww4.ipdl.inpit.go.jp/^^^ 6/22/2010 



Page 3 of 5 



arbitrary places. Then, the purpose of this invention is to provide the hybrid power supply device 
which can charge a rechargeable battery using the time when the drive of the motor is not 
permitted . 
[Amendment 3] 

[Document to be Amended]Description 
[Item(s) to be Amended]0005 
[Method of Amendment]Change 
[Proposed Amendment] 
[0005] 

[Means for Solving the Problem]A rechargeable battery which supplies electric power for motor 
drives in the invention according to claim 1, A fuel cell which outputs electric power for charging 
this rechargeable battery, and a permission means to which said motor drive is permitted, It has a 
detection means to detect whether this permission means is in an authorized state, and a fuel cell 
output control means which continues charge of said rechargeable battery by said fuel cell when 
this detection means detects un-granting a permission of a motor drive, and said purpose is 
attained. In the invention according to claim 2, said permission means is characterized by being an 
ignition key. In the invention according to claim 3 , said permission means is provided with said motor, 
an opening and closing means which opens and closes connection between rechargeable batteries, 
and an electric power switch for a drive which operates this opening and closing means, and attains 
said purpose. 
[Amendment 4] 

[Document to be Amended]Description 
[Item(s) to be Amended]0006 
[Method of Amendment]Change 
[Proposed Amendment] 

[0006]In the invention according to claim 4 , it has a rechargeable battery remaining capacity 
detection means to detect the charge remaining capacity of said rechargeable battery, and when 
said rechargeable battery charge remaining capacity is below a predetermined value, said fuel cell 
output control means is performing the output for charge from said fuel cell, and attains said 
purpose. In the invention according to claim 5 , it has a rechargeable battery remaining capacity 
detection means to detect the charge remaining capacity of said rechargeable battery, and said fuel 
cell output control means is performing the output for charge from a fuel cell with the value 
corresponding to said rechargeable battery remaining capacity, when rechargeable battery charge 
remaining capacity is below a predetermined value, and it attains said purpose. 
[Amendment 5] 

[Document to be Amended]Description 
[Item(s) to be Amended]0007 
[Method of Amendment]Change 
[Proposed Amendment] 

[0007]The charging time input means which carries out the setting input pf the time to charge a 
rechargeable battery with the output of said fuel cell in the invention according to claim 6 , Have the 
rechargeable battery remaining capacity detection which detects the charge remaining capacity of 
said rechargeable battery, and said fuel cell output control means , The remaining capacity of the 
rechargeable battery detected by said rechargeable battery remaining capacity detection means 
when un-granting a permission of a drive was detected by said detection means, Said purpose is 
attained because said rechargeable battery calculates the output value which can be charged to a 
predetermined remaining capacity value and controls the output of said fuel cell based on the 
charging time inputted from said charging time input means. 
[Amendment 6] 

[Document to be Amended]Description 
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[Item(s) to be Amended]0008 
[Method of Amendment]Change 
[Proposed Amendment] 
[0008] 

[Function]In the hybrid power supply device according to claim 1, a rechargeable battery drives a 
motor and a fuel cell charges a rechargeable battery. A permission means determines the propriety 
of a drive of a motor. A detection means detects the propriety of the motor drive of a permission 
means. And a fuel cell output control means is controlled to charge a rechargeable battery with the 
output of a fuel cell, when a detection means detects un-granting a permission of a motor drive. In 
the invention according to claim 2, a motor drive is permitted by the ignition key as a permission 
means. In the hybrid power supply device according to claim 3 , a permission means is provided with 
said motor, the opening and closing means which opens and closes connection between 
rechargeable batteries, and the electric power switch for a drive which operates this opening and 
closing means, and the propriety of permission of a motor drive is determined by operation of the 
electric power switch for a drive. In the hybrid power supply device according to claim 4 , a 
rechargeable battery remaining capacity detection means detects the charge remaining capacity of a 
rechargeable battery. A fuel cell output control means performs the output for charge from a fuel 
cell, when the rechargeable battery remaining capacity which the rechargeable battery remaining 
capacity detection means detected becomes below a predetermined value. 
[Amendment 7] 

[Document to be Amended]Description 
[Item(s) to be Amended]0009 
[Method of Amendment]Change 
[Proposed Amendment] 

[0009]In the hybrid power supply device according to claim 5 , a rechargeable battery remaining 
capacity detection means detects the charge remaining capacity of a rechargeable battery. A fuel 
cell output control means performs the output for charge from a fuel cell with the value 
corresponding to rechargeable battery remaining capacity, when the rechargeable battery remaining 
capacity which the rechargeable battery remaining capacity detection means detected becomes 
below a predetermined value. In the hybrid power supply device according to claim 6 , time to charge 
a rechargeable battery is inputted from a charging time input means. A rechargeable battery 
remaining capacity detection means detects rechargeable battery remaining capacity. And when a 
detection means detects un-granting a permission of a drive of a motor, a fuel cell output control 
means, Based on the rechargeable battery remaining capacity value which the rechargeable battery 
remaining capacity detection means detected, and the charging time inputted from the charging time 
input means, the output value of the fuel cell taken for a rechargeable battery to be charged by the 
predetermined remaining capacity value (for example, full charge) is calculated. 
[Amendment 8] 

[Document to be Amended]Description 
[Item(s) to be Amended]0031 
[Method of Amendment]Change 
[Proposed Amendment] 
[0031] 

[Effect of the Invention]As explained above, when not permitting the drive of a motor according to 
the invention according to claim 1, a rechargeable battery can be charged using drive the time of 
not granting a permission of a motor. According to the invention according to claim 2, permission 
and un-granting a permission of a motor drive are realized by the ignition key . According to the 
invention according to claim 3 , permission and un-granting a permission of a motor drive are realized 
by the electric power switch for a drive, and an opening and closing means. According to the 
invention according to claim 4 , the drive of a motor is not permitted, and when the charge remaining 
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capacity of a rechargeable battery is below a predetermined value, it charges automatically from a 
fuel cell. According to the invention according to claim 5 , the drive of a motor is not permitted, and 
when the charge remaining capacity of a rechargeable battery is below a predetermined value, 
charge is performed from a fuel cell with the value corresponding to rechargeable battery remaining 
capacity. According to the invention according to claim 6 , when not permitting the drive of a motor, 
battery remaining capacity can be made into a full charge after the time which carried out the 
indicating input from the charging time input means. 



[Translation done.] 
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iti/XfL 3 KKUe*n*. jl*4ltj , lfav'7xA 3 T*«. 
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©ffiiiRl^ttflS) tcfe^T, A 7 f'J i ©ilfflii^ffii: 
ifUffev-xfA 3 a ©?ttt^« t *» P. s /^vx u & 
SSM»aB4 7bVvyr i ; l©5t«^fi (?t«^) *tt 
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(C5t«£ttfc77?««K£l 77^' (9 0%WT77 
40 £3£T (7x-y73) , Bc/^f'J 
7 0%UT*»Sa»*f-x'y*L Uf77"4) ,7 0% 
'WTO»^»ca!B2 77^ (7 0%KT777l £iLT 
§ (7x77*5) o #<^T\ %Wtf6 0%UTfrSfr 
^i7?L Ux-y76) , 6 0 %WTO«^KttSB 
3 77?* (6 0%WT77i0 *fiT5 Uf7 7 
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*$tt 70%=fcD£<90 %ttT©ttK«*t*tt«C* 
5 0 C(Dfcit>. Ayf'J 1 *aij8lcfc«"i"*£S?tf4^ 
<DT\ ««g«l5l!iiJ»S|t7<0«SS*ffitB73«[StSaJ7 

7xA3tai, JKBVffllH0&ll6fr&3 kWtcffl^-f 
*tt»«WEffl^Q4 «l&?tl, Jtt?»cDgL^3 k 20 
W (H4<Dffi^A10H5#T*»*gj3 3%) <Z>tU7JTv* 

7tu i^?t'«$n5 af77"9) o 

[0 0 2 1] Sfc, 7vf>y78T\ 177^'Wtlftl 
r*>, *7, *7J ■eftfJB^Ktt (Xx-y7°8 ; 
N) , *77W *7 J -efeS^S^* 

T^x-y^-TS (7f"-y7°l 3) 0 r*y, :*7J 
T-fe5if & (7x-y7°l 3 ; Y) , M7f'J 1 07E«$s 
6 0 % i <o % < 7 0 %WT©*#iT*& D, c nti, is 

&mi<Diimwbaii39L8£M7 ait. &'j>Ts^mtiv 
«[jc»iSt«a*5KWi:ft5«fcaK, arturaitMre 

Q55*»R*ifi«llllM6tftie-r*. CfttioT, 

HlfitK»(£:-rsai*5kW (H4<D?SH?B1 ©g|S#-ea& 
*|&3 2%) <DtiJ?jT'/W-fy l ^TtttT £ (7x-y7 
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N) , §77^fnf^l r*>, 
^S^*f-x-vf (Xx-y7l 5) o * 
>\ *>J Uf7 7'l 5 ; Y) , ^7fU 

tffc 5 SUM oT£T<^S<DT\ a&fc'ltfJI t * 5 l¥i t 
5, «tSa*fifit->*^ ft^lGHrtlcfe^ 1 OKWOtll 

ti*wsiL. wjs-r^ttS73fi^©m^Q5io tfsaiift 

*S!l«Bi»ll7^€.flSS*H!liWai«B6Kflt*&rSo cn 50 
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1 5 i N) . ?t«*tf 9 0%«±T**©T, «58«}Ih 
-77TA3©ff±«^TV Ury7°l 2) , >J#- 

■y 7° 1 ) , Xr y 7 2 E tJ^Tfifc«*tf 9 0 %WT7? 
Jift^OT* (7x-7 7°2 ; N) % ^1777*, S277 
*\ $3 77^1W7KL (7x-y7l 8~7x-y 

720) % Mftn®»±$m*ft^ utv?2 d , 
y w±o«t3t«yi-rtuf. x 

xA3^$Oa^gi5^ (3 0-3 3%) T??S«-f 3d 

©i(K, /^yf'J i03t«5SS«© ngjSspj tit), 
tb73fil^^LTt>J:^c 

[0 0 2 4] (2) ^y'-7->3^-13©t7R 

-f -y ~> a 1 3 7 « 
ilftT'fe '3 , ®iijWtC^-n*T-(D»-«?te'>77 1 i=> 3 
Otitf3*im+ ©^DjSTA^SSI 2^6 

. (KOlbfta. 7f--y7l 0T'-l'i7->yv'H 1 3tf 

*7?nft*^c (xf7 7*i o ; y) , -^Btrarttc 

[0 0 2 5] B2*5«ktf|g3U:S-f «fc5K, l»if!i¥ 
fiiJ0SB 7 TbW v i/ 3 1 3 ?> f «y s/ 3 

y+-©^7 (I G*7) JfettfflLfcii^tt (xr-y7 

i o ; y) % *-*u<D%mm^ (-rftto^, s* 

^ «D 46 , t\ y t 'J 4 / ^ >y f 'J TtS 
(Xx-y7°l 1) , 5t«*^9 0%WTT' 
(Xr >y7i 2 : Y) % -SBp m^Xts&m l 2t3t 
1tHfP^K^At)*^^tI^tti: (Xr-y7°i 7 ; . 
N) » 7,f77"8CID, ^-7->3^-l 3** 
7tCLfc|^£D77^7 : -x-7^T-5o R A MtC^S 

WSftTI/^*75^tt, •Y^7->3>+-13^ 
7^LTt, ?nST'tO«ffi (7x-y783?.a77 1 -y7' 
1 3Xtt7vf7 7"l 5 0^-fn^<D^!g) £/W*7«y 

[0026] f%t>^, ^77^^-n^'n r^->, * 

7, ^7J 0«^KJ4 (Xf7 7*8 ; Y) , w\T&tnW. 
tC3 kWcDTtm^rlBML (7x-y79) , * 



(6) 

9 

y. *7J T-feS^tCtt (7x-y7°l 3 ; Y) , W& 
fcRI*t5kW03t**«aU (7x-y7°l 4) , I"* 

x :*yj T&stf^cti (T.-f-yT'i 5 ; 

Y) , W&tmmc 1 0kWO5ti^ilst5 (Xf7 
7°1 6) o ^LT, 7x-y7'l I t'K 7 T'JI§Ktt 
fcHU 3fc**rt<9 0%*iHAfc*££U: (7x-y7°l 
2 ; N) , Xf'y/l 8 lcW€LX^y 5y*IICW-7 
tL (7r-y7°l 8 ~7f- >y 72 0) „ Mt?t->Xf 
A3©ff±SaS*frV^ (7r-y 7°2 1) , 
•So 10 
[0 0 2 7] ©^S^UA^HR 1 2^63t«B*l«*» 
£A7jf£ti£- 

7x-y7°l 0t'-fy--y>3 1 3tf 

*7*nfc«# (7x-y7°l 0 ; Y) , -WHrtfcA 

ash 2^b7taBfra«A^* ,; $n/cii^T?$)§o m 

2*5«fctfH3fc3rr«fc5fc^ -<7"--y->3 1 3tf 
t7?nfti (7x-y7°i 0 ; YK A^f'JlM^ 
&dJL (7x-y7l 1) x 2c*sp# 9 0 %VAT(0m^ 

it (7r-y7°i 2 ; y) , n^&mmfflw&m t>\ - 
m^mm^K^mi 2t>^jtmmm<Dkm^^-h^ 20 

Mfivi'tS (7^777*1 7) o 
[0 0 2 8] LT, AtW&o (7f'y7 

1 7 ; y) , ^mmmmmm 7 ommmmtatimm 

WM7 ctt, ATjSill 2fr5WjSnfc3fc*B*IHI£, 
Xf7 7l UCtJ^Tltai^n, A-yxUS^SiHWS 

xA3 0Hl73ffl%«l|-rS (XT772 2) . Xf7 7 

5 a * * - ;ns amhkh*! q 3 i:a*iiK£fli*Q 
4 £#^n^Ti7 7 7-;i/7y7 5 tj$s®tt->7TA 

f!^Q5 (D^tCjSC/ctUtjTv^yrU 1 ^5tttL (7 
x-y72 3) , MSttMJtPttB 7 tt, /^rUBS 

772 4) o fLtx «mg»I$SfJilSS7(i, S7 7 
?*m9t*7l£l, (Xf77l 8~7x'y7°2 0) , 
^m?tb-77rA3cOJ±i73C0f?±^a^lT^ (7x-y7°2 
1 ) , 'J^-yfSo 40 

[0029] coioic-rntf, twAtf, Hi^iftoBgf? 
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5Ki»*tg?5i:, M-y-r'J 1 OSSlffiti 9 0 %$ T- 
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(DWtlfil*3kW, 5kW, lOkWiLfc^ 1 kW 
#tt«iit-y7fA 3 Otii7J*H^T*# « cfcolcL 
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kW^i^ii^tS, ft 5©T?, ttSTD 
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[0 0 3 1 ] 
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wjs l ft e. 7t«A^f bns„ 5 e 

im 1 ] *«E<D-n*0jK*5it J 5M-<r7"y -y hvss 
K^)iffl^nft«mg»i¥©v77 L AS^0i:'$.So . 
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[S3] H±s 12ic^t7D-ft- h«itC7n 

[0 4] /N^7"'Ay K*li&ff£ftffi-f«fl$*Mt 

fUTfeSo 

M l|lj?S' : E— 7 
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3 ^sfiti^yzxi, 

4 J%v7-vmnmnmm 

6 ^^«?t!!$iJ'#gB 
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